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DUPLICATE 



Organic Compounds 



The present invention relates to novel macrocytic compounds, their preparation, their 
as pharmaceuticals and pharmaceutical compositions containing them. 

More particularly the invention provides compounds of formula I 




l 4 



wherein 



R, is (Chalky!, (Ci-^alkoxyCC^alKyi, hydroxytCi^aHcyt, (C^)all<i/lthio(C w )alkyt, 
(d^alkenyl, (C^cycloalkyl, (C^cycloalkyKd^alkyl, piperidinyl or pyrrolidinyl, 

R 2 and R 4 , independently, are hydrogen or optionally substituted (d-a)alkyl, (Cy) 

cycloalkyl, (C 3 . 7 )cycloalkyl(C^)alkyl, aryl, aryl(C^)alkyl, heteroaryl or heteroaryl(C n ^) 
alkyl, or 

R 2 and R4, together with the nitrogen to which they are attached, form an optionally 

substituted piperidino, pyrrolidinyl, morpholino or piperazinyl group, 
R 3 is hydrogen or (C M )alkyl, 
X, is CH 2 , 

X 2 is CH 2 , O, S, CO, COO, OCO, NHCO, CONH, or NR, R being hydrogen or (d^alkyl, 
Y is (C^)alkylen or (C,^)alkylenoxy(C^)alkylen, (C^)alkenylen or (d^alkenylenoxy 
(C,^)alkylen, 

Ar is a phenyl ring optionally mono- di- or trisubstituted by, independently, hydroxy or 

halogen, whereby X, and X 2 are in meta or para position to each other, 
and either 
Z is CO, 

AA is a natural or unnatural alpha-amino-acid, and 

n is 0 or 1 , 

or 

Z is S0 2 , 
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in free base or acid addition salt form. 

Halogen denotes fluorine, bromine, chlorine or iodine. 



riTare " ~* " " * - "^en ,o which 

,Vn9r - P - £r,dor ? * - s s-Jbsmuted sryi or taeroary! Bub«Htu«-t h 

selected from Halogen, hydroxy, cyano, trifluorome hy ^ ^ ( c ^ " T ^ 
<C M )alkylcarbamoyl, (C M )alkylsulfonvl ir \ J , T < c w)alkyloxycarbonyl, 
(C M ,a, k oxyorhyd^Xr '^"l*'** <C M ,a, M carbony,, ,0 M ,al M , 

' a s « °Pf onally mono : di- or tri- suh«5tit. .t 0 w „„ 
^.,.0^1^ 

Any alKy, or a, koX y group Is straigh, or branched and is preferably methyl or methoxy. 
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In a further aspect, the invention provides a process for the production of the compounds of 
formula I and their salts, comprising the steps of 

a) for the production of a compound of formula I wherein Z is CO, cyclisation by amide 
formation of a compound of formula II 



Ar 



Y 



O OH 




wherein R,, R 2 , R 3l Ft,, x 1( X 2 , Y, Ar, AA and n are as defined above, 

b) for the production of a compound of formula I wherein Z is S0 2 and Y is (C^alkenylen or 
(C 1 . 8 )alkenylenoxy(C 1 . 6 )alkylen, cyclisation by metathesis of a compound of formula III. 




Ill 



wherein R 1f R 2f R 3 , R4, X,, X 2 , Ar and AA are as defined above and L, and L 2 , independently 
are alkylen or alkylenoxyalkylen groups, or 



c) for the production of a compound of formula I wherein Z is SO z and Y is (C^) alkylen or 
(C 1 ^)alkylenoxy(C 1 . 6 )alkylen, hydrogenation of a compound of formula I wherein Z is S0 2 
and Y is 

(C 1 . 8 )alkenylen or (CmJalkenylenoxyfC^alkylen, 



and recovering the so obtained compound of formula I in free base or acid addition salt form. 
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Worklng-up the reaction mixtures and purification of ,h„ 

oarried out in accordance to Known procures ^"""^ *™ ™ v »° 

< he agents of the invention are inhibitors o< as-, a rtl- - ' 
treatment of disorders involving processino bv"« h " ™° ° m * ^ for ths 

secrefase and as such inhibit the g^Tntf T "T* "*•»*'■ 
aggregation Into oligomer and fibril and 'he subsequent 

Test 1 Inhibition of BACE 

concentrations for , hour a»3 1 ' S ^ * eSt - various 

Lys(DNP) is added to a final concents To r " G ' U ' Va, - Asn - Leu - As P-Ala-Glu-Phe- 
at excitation of 325 n m ^ " *»— * "-sconce is recorded 

minutes in 1-minute intervals IC va „ 8 m ' Cr ° P,ate s P 6ctr °-«"°rirneter for 20 

Test 2 Inhibition of BACE-2 
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Lys(DNP) is added to a final concentration of 3 uM and increase in fluorescence is recorded 
at excitation of 325 nm and emission at 400 nm in a microplate spectro-fluorimeter for 20 
minutes in 1 -minute intervals. ICso values are calculated from percentage of inhibition of 
BACE-2-activity as a function of test compound concentration. 

Test 3 Inhibition of Cathepsin D 

Recombinant cathepsin D (expressed as procathepsin D in baculovirus, purified using 
standard methods and activated by incubation in sodium formate buffer pH 3.7) is incubated 
with test compound at various concentrations for 1 hour at room temperature in 100 mM 
sodium formate buffer, pH 3.1. Synthetic peptide substrate Mca-Gly-Lys-Pro-lle-Leu-Phe- 
Phe-Arg-Leu-Lys(DNP)-D-Arg-NH 2 is added to a final concentration of 2 uM and increase in 
fluorescence is recorded at excitation of 325 nm and emission at 400 nm in a microplate 
spectro-fluorimeter for 20 minutes in 1 -minute intervals. ICso values are calculated from 
percentage of inhibition of cathepsin D-activity as a function of test compound concentration. 

Test 4 Inhibition of cellular release of amyloid peptide 1 -40 

Chinese hamster ovary cells are transfected with the gene for amyloid precursor protein. 
Cells are plated at a density of 8000 cells/well in a 96- well microliter plate and cultivated for 
24 hours in DMEM cell culture medium containing 10 % FCS. Test compound is added to 
the cells at various concentrations, and cells are cultivated for 24 hours in presence of test 
compound. Supernatants are collected, and concentration of amyloid peptide 1-40 is 
determined using sandwich ELISA. Potency of the compound is calculated from the 
percentage of inhibition of amyloid peptide release as a function of test compound 
concentration. 

Test 5 Cytotoxicity 

Cytotoxicity of test compound is determined using Chinese hamster ovary cells transfected 
with the gene for amyloid precursor protein. Cells are plated at a density of 8000 cells/well.in • 
a 96- well microliter plate and cultivated for 24 hours in DMEM cell culture medium 
containing 10 % FCS. Test compound is added to the cells at various concentrations, and 
cells are cultivated for 24 hours in presence of test compound. After removing the 
supernatant, the percentage of living and dead cells is determined using a colorimetric 
readout (MTS-method), which measures mitochondrial dehydrogenase enzymes in living 
cells. 
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Some of the agents of the invention also inhibit BACE2 (beta-site APP ■ 

or Cathepsin D, dose homoiogues of beta-secreta Se I TT APP - C ' eaV ' n9 en2 y me 2 > 
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example, ta about 1 to about ,000, preferably from about f to about 600 m 0 of an agent 
of the invention. y 

The agents of the invention can be administered alone or in combination with other 
pharmaceutical agents effective; in the treatment of conditions mentioned above. 

The pharmaceutical combination may be in form of a unit dosage form, whereby each unit 
dosage will comprise a predetermined amount of the two components, in admixture with 
su,table pharmaceutical carriers or diluents. Alternatively, the combination may be in form of 
a package containing the two components separately, e.g. a pack or dispenser-device 
adapted for the concomitant or separate administration of the two active agents, wherein 
these agents are separately arranged. 

Moreover the present invention provides the use of an agent of the invention, for the , 

manufacture of a medicament for the fteatmant of any neurological and vascuiai disord^ 
related to beta-amyloid generation and/or aggregation. 

In still a further aspect the present invention provides a method for the treatment of any 
neurological and vascular disorders related to beta-amyloid generation and/or aggregation 
in a subject in need of such treatment, which comprises administering to such subject a 
therapeutically effective amount of an agent of the invention. 

The following examples illustrate the invention. 

General abbreviations: 

BOC tert-butoxycarbonyl 

BOP benotri ^ol-1-yloxytris(dimethylamino)-phosphoniumhexafluorophosphate 
DMPU N, N'-dimethylpropyleneurea 

EDCI 1 -ethyl-3-[3-(dimethylamino)propyl]-carbodiimide hydrochloride 

EtOAc ethylacetate 

h hours 

HOBt hydroxybenztriazole 

HPLC high pressure liquide chromatography 
min minutes 
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Ms mass spectroscopy 

rt room temperature 

TFA trifluoroacetic acid 

THF tetrahydrofuran 



B^<2R,4S,^ 

^xa. 2 , M ,aza. Wcy c l on6.3.1.0^,8^oco3a-1( 2 1,,3, 5 ,7, 1 8 <2 2M 9 -hexa 6 „-1^ 2 . 
methyl-butyramide 

a) [1-B 8 nze nes u.fonyl- 2 -(3- b e ra y,oxy.pheny l Hthy. h carbamlc acid tert-butyl estar 

A suspension of (S-Benzyioxy-phenyO-acetaldehyde ,20. 6g , gimmol). ten-butyicarbamate 
10.70, 91mmol, 1eq) , sodlum ben2e nesulfina.e (18 30i 109mmoli , 2eq) ^ fomic 
(S.2ml,.137mmol. 1. 5eq) in 155 ml acetonitrile is stirrsd at 80°C for 4 h. After cooling to rt the 

man „ tahen up In EtOAc. The solution is washes with bicarbor.aie and brine «JL , w 
Zl^Zr^" d ' T — '^)— .enex,ete P wi t ; 0 - t ' 
MS (LC/MS): 490 (M+Na) 

acid tert-butyl ester 

5H.Furan-2.one („.2ml, leommol, 2aq, in THF (60ml) is added slowly ,o a solution of 
Whrum d„sopropylamide (80ml commercial 2M solutfon in THF/hepfane/ethyibenzene 
loOmmo, 2e„> i„ THF (,80ml) a, -78'C. The mMure is stirred for another 2 0min at -78X 
before (l-Bsnzenesulfonyl-^benzyioxy^henyO-emyn^arbamio acid .en-butyl eefer 

«1TZ? ™ F (220ml) 13 ^ 81 * e ^ ,empera,Ure - A,ter ^ ** -other 

1 E^A ^ aqU60US DlCarb0na,e SO ' U " 0n ' 8 a * ed and "» rea *" - W« up 

■nto EtOAc. The organ,o layer is washed with bicarbonate and brine and dried over 

magnesium sulfate. Evaporation of .he solvent gives a residue that is purified by 

«hZTT °" Si "° a USi " 9 ""^ 9/1 to ™- ThB Pr ° dUCt fe from 
ether/hexane to gra the product as white crystals (11.1g) 

MS (LC/MS): 432 (M+Na) 
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1 H-NMR (400MHz, CDCI3): 7.45-7.2 (m, 7H), 6.9-6.85 (m, 3H), 6.06 (d, 1H), 5.07 (s, 2H) 
4.90 (d, 1 H), 4.50 (d, 1 H), 4.20 (q, 1 H), 3.01 (dd, 1 H), 2.91 (dd, 1 H), 1 .38 (s, 9H). 

c) [(S>2-(3-Ben 2 yloxy-phen^^^ 
acid tert-butyl ester 

[(S'J-^-Benzyloxy-p^ 

butyl ester (11.lg, 27mmol) Is hydrogenated (1atm H 2 ) at rt in THF (550ml) with Pt/C as 
catalyst (5% Engelhard 4709, 2.3g) during 1h. The catalyst is filtered off and the filtrate is 
evaporated. Purification by chromatography on silica (Flashmaster, hexane to hexane/EtOAc 
55/45 over 40min) gives the product as yellowish oil (1 0.4g). 
MS (LC/MS): 434 (M+Na) 

1 H-NMR (400MHz, CDCI3): 7.45-7.2 (m, 6H), 6.9-6.8 (m, 3H), 5.06 (s, 2H), 4.61 (d, 1H), 
' 4.44 (t, 1H). 4.00 (q, 1H), 2.95 (dd, 1H), 2.85 (dd, 1H), 2.6-2.45 (m, 2H), 2.15-2.1 (m, 2H), 

1.42 (s, 0K>. 

d)E(S*)-2-(3-Benzyloxy-phenyl)-1-((2S*,4R*)-4-methyl-5-oxo-tetrahydro-furan-2-yl)- 
ethyl]-carbamic acid tert-butyl ester 

To a solution of [(S*)-2-(4-Benzyloxy-phenyl)-1-((S*)-5-oxo-2,5-dihydro-furan-2-yl)-ethyl]- 
carbamic acid tert-butyl ester (1 1 .4g, 27.7mmol) in THF (35ml) and DMPU (5ml, 42mmol, 
1.5eq) at -78°C is added dropwise lithium-bis-(trimethylsilyl)-amide (55ml 1M solution in 
THF, 55mmol, 2eq). After stirring at -78"C for another 45 min methyliodide is added 
dropwise and the mixture is stirred another 3h at -78°C. Propionic acid (10.3 ml, 138mmol 
5eq) is added followed by water (10ml). After warming up to 0°C a 10% solution of citric acid 
(72ml) is added. The reaction mixture is extracted with EtOAc. The organic layer is washed 
with bicarbonate, 0.1N sodium sulfite and brine, dried over magnesium sulfate and 
evaporated. Purification by chromatography on silica (hexane/EtOAc 9/1 to 4/1) followed by 
recrystallization from ether/hexane gives white crystals (8. 1 4g). 
MS (LC/MS): 448 (M+Na) 

1 H-NMR (400MHz, CDCI3): 7.45-7.2 (m, 6H), 6.9-6.8 (m, 3H), 5.05 (s, 2H), 4.53 (d, 1H), 
4.45 (t, 1H), 4.00 (q, 1H), 2.93-2.85 (m, 2H), 2.74-2.68 (m, 1H), 2.41-2.34 (m, 1H), 1.8^1 .82 
(m, 1 H), 1 .41 (s, 9H), 1 .26 (d, 3H). 
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for Th'i T*" eS,er <4 -° 9 ' 9 - 4mm0l> " h ""W*. W ^ Led 

for 18 h n an heabng bath of 90-C. The butylamine is evaporated and the residue is 

recrystaltaed from dichloromethane/ether/hexane to give white crystals (4 42o) 
MS (LC/MS): 521 (M+Na) '' 

Zd R 1H^ R C , DC ' 3,: 7 - 45 " 7 ' 15 "* 6 9 - 6 ' 8 3H >' 5 - 91 * 5.04 ,s, 2H,, 

H) 5 i n, 4H ^T!' 3 ' 3 " 3 - 1 (m - 2H, ' 2 - 9 - 2 - 8S ^ 2 H). 2.6-2.5 <m, ,H, 1.75-1.6 (m . 
2H), 1.5-1.25 (m, 4H), 1.41 (s, 9H), 1.12 (d, 3H), 0.92 (t, 3H). 

f)«SH-[(1S',2S.,4 R .).1-(3.Benzy l oxy-benzv.)-4-b U t y tcarbarnoy..2-hydroxy- 

penvea* am oyl]-ethyi}-carbamio acid tert-butyl ester 

T^TT 9, 8 ' 8mm0l) ' S "■»»-* «" <^mr, and s«rred a, r, 

dunng 1 25h. The solvent Is evaporated and the residue la a few times redissofved In ether 
and dned again to give a white foam <3.92g, g.Ommol). The foam is dissolved in 
diohloromethane (210m„ and BOC-L-aian.ne (,.05g. 10.8mmol, 1.2eq), EDCI (2.59g, 

2 adld th 561 "' ^ <1 - 459 ' 1 °- 8mm01 ' 12eq) OTd We,hy,amlne < 3 ' 7 ^ ~. 3«,) 
are added. The reaCon is sbrred a, rt (with an argon balloon) for ,8 h. The mixture la 

extracted w,m EtOAc and the organic iayer is washed with 0.5N HC. brtne. bicarbonate and 

bnne aga,n, and dried over megnesium sulfate. EvaporaUon of the advent end 

"tT" °' re8idU9 ,r ° m * hlorom ^e*er*exane gives the p rad uc. as an 
about 1/1 mixture of diastereomers (4.45g). 

MS (LC/MS): 593 (M+Na) 

1H-NMR (400MH Z , CDCI3): 7.45-7.15 (m. 8H), 6.9-6.8 (m, 3H). 6.47/6.30 (d. 1H) 5 90 (a 

T™1 <m ' 1H> ' (m ' 3H '' ^* 1 °H>. 1-4-1.3 (m, 2H). 

1.26/1.20 (d, 3H), 1.12-1.08 (m, 3H), 0.95-0.9 (m, 3H). 

gtWSH-HIS-^S-^R-^Butylcarbantoyl^-hydroxy-l^hydroxy-benzyl). 
pentylcarbamoy1Hthyl)-carbamic acid tert-butyl eeter 
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«S)-1 -[(1 S*,2S*,4R>1 -O-Benzyloxy-benzyD^-butylcarbamoyl-^hydroxy^pentylcarbamoy!]- 

ethylj-carbamic acid tert-butyl ester (4.44g, 7.8mmol) is hydrogenated at rt (1 atm H 2 ) in 

ethanol (240ml) with Pd/C (10% Engelhard 4505, 0.69g) for 4h. The catalyst is filtered off 

and the filtrate is evaporated to give a white foam (3.76g, about 1/1 mixture of 

diastereomers). 

MS (LC/MS): 502 (M+Na) 

1H-NMR (400MHz, CDCI3): 7.14 (t, 1H), 6.78-6.7 (m, 3H), 6.65/6.55 (d, 1H), 6.25/6.08 (s 
1H), 5.26/5.08 (d, 1H), 4.15-3.95 (m, 2H), 3.75-3.7 (m. 1H), 3.3-3.15 (m, 2H), 2.93-2.8 (m 
2H), 2.65-2.52 (m, 1H), 2.0-1.5 (m, 5H), 1.5-1.4 (m, 10H), 1.4-1.3 (m, 2H), 1.30/1.25 (d, 3H) 
1.15-1.10 (m,3H), 0.94 (t,3H). 

h)6-{3-[(2S^3S^5R>2-((S).2-tert-Butoxycarbonylam^no-propionylamino)-5- 

buty[carbamoyI-3-hydroxy-hexy!]-phenoxy}-he>:ano«c acid tert-butyl ester 

{(S)-1-[(1S*,2S*,4R*)-4-Butylcarbamoyl-2-hydroxy-1-(3-hydroxy-benzyl)- P entylcarbamoyl]- 
ethylj-carbamic acid tert-butyl ester (1.20g, 2.5mmol) is dissolved in acetone (250ml) and 
treated with 6-Bromo-hexanoic acid tert-butyl ester (CAS 65868-63-5, 0.94g, 3.8mmol, 
1.5eq), water free potassium carbonate (1.04g, 7.5mmol, 3eq) and potassium iodide (0.42g, 
2.5mmol, 1 eq). The mixture is heated at reflux temperature (bath temperature 75°C) for 5 
days. The reaction mixture is diluted with EtOAc, washed with brine, dried over magnesium 
sulfate and evaporated. The crude product is purified by chromatography on silica 
(flashmaster, dichloromethane to dichloromethane/MeOH 90/10; mixed fractions are 
collected and resubmitted to chromatography). After a total of 5 chromatographies and 
recrystallization from ether/hexane white crystals are obtained (1.28g, about 1/1 mixture of 
diastereomers). 
MS (LC/MS): 672 (M+Na) 

1H-NMR (400MHz, C2D2CI4): 7.25 (t, 1H), 6.88-6.82 (m, 3H), 6.32/6.20 (d, 1H), 5.33/5.17 
(s. 1H), 4.43/4.33 (d, 1H), 4.15-4.03 (m, 4H), 3.82 (s, 1H), 3.45-3.2 (m, 3H), 3.03-2.90 (m 
2H), 2.60-2.53 (m, 1H), 2.33 (t, 2H), 1.90-1.80 (m, 2H), 1.80-1.65 (m, 3H), 1.65-1.4 (m 
25H), 1.35/1.32 (d, 3H), 1.19 (d, 3H), 1.03 (t, 3H). 



0 (S)-1-{(1 S,2S,4R)-4-Butylcarbamoyl^^ 
pentylcarbamoyl}-ethyl-ammoniuni trifluoroacetate 
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hydroxy-hexyl]-phenoxy}-hexanoic acid tert-butyl ester (1.25g, 1.9mmol) is dissolved in 
tnfluoroacetic acid (40ml) and water (4.5ml) at 0°C and stirred for 30min. The reaction 
nvxture is diluted with 380ml cold water and the solvents are evaporated at rt The two 
enant,omerically pure diastereomers are separated by preparative HPLC (Nucleosil 100-5 
C1 8, water/acetonitrile 90/1 0 to acetonitrile). The first diastereomer is collected in about 80% 
purity and used directly for the next step (0.26g). 
MS (LC/MS): 516 (M+Na) 

j) <2R,4S)-N-Butyl-4-hydro^ 

diaza-bicyclo[13.3.1]nonadeca-1(18),15(19),16-trien-13-yl)-butyramide 

(S)-1 -{(1 S^S^RM-Butylcarbamoyl-I -[3-(5-carboxy-pentylo^)-benzyl]-2-hydro^- 
pentylcarbamoyD-ethyl-animonium itffluoroacetate (0.26g, 4.3mmo!) is dissolve- in r,^ 
(60ml) and BOP (0.28g, 6.4mmol, 1.5eq) and diisopropylethylamine (0.47ml, 27 Smmol 
6.5eq) are added. The reaction mixture is stirred over night at rt. The solvent is evaporated 
at rt and the residue is taken into EtOAc. Washing with 0.5N HCI, brine, bicarbonate and 
bnne aga.n, drying over magnesium sulfate and evaporation of the solvent gives the crude 
product. This is purified by preparative HPLC (Nucleosil 100-5 C18, water/acetonitrile 90/10 
to aceton.tr.le) to give the title compound as white powder after liophilisation (26mq) 
MS (LC/MS): 498 (M+Na) 

1H-NMR (400MHz, CD30D): 7.15 (t, 1H), S.84.7 (m, 3H), 4.53 (q, 1H), 4.15-4.05 (m, 2H), 
4.05 (d, 1H), 3.60 (dt, 1H), 3.18 (t, 2H), 2.86 (d, 1H), 2.73-2.6 (m, 2H), 2.27-2.22 (m 1H) 
2^16-2.10 (m, 1H), 1.84-1,65 (m, 4H), 1.55-1.3 (m, 8H), 1.27 (d, 3H), 1.17 (d, 3H), 0.95 (t, 
3n). 
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Claims: 

1 . A compound of formula I 

/ * \ 

Ra OH R, \^ 

wherein 

Ri is (C^alkyl, (C^)alkoxy(C^)alkyl, hydroxyCC^alkyl, (C^)alkylthio(C^)alkyl, 
(C^alkenyl, (C 3 . 7 )cycloalkyl, (C^cycloalkyKC^Jalkyl, piperidinyl or pyrrolidinyl, 

R 2 and R 4l independently, are hydrogen or optionally substituted (C^)alkyl (C 37 ) ' 
cycloalkyl, (C^cycloalMfC^jalkyl, an/I, aryKC^alkyl, heteroaryl or 
heteroaryl(C,^) alkyi, or 

R 2 and FU, together with the nitrogen to which they are attached, form an optionally 
substituted piperidino, pyrrolidinyl, morpholino or piperazinyl group, 
, R 3 is hydrogen or (C,^)alkyl, 
X, is CH 2 , 

X 2 is CH 2 , O. S, CO, COO, OCO, NHCO, CONH, or NR, R being hydrogen or 
(C^)alkyl, 

Y is (C^alkylen or (C^alkylenoxyfC^alkylen, (C^)alkenylen or 

(C 1 ^)alkenylenoxy(C 1 . 6 )alkylen, 
Ar is a phenyl ring optionally mono- di- or ^substituted by, independently, hydroxy 
or halogen, whereby X, and X 2 are in meta or para position to each other 
and either 

Z is CO, 

AA is a natural or unnatural alpha-amino-acid, and 

n isOorl, 

or 

Z is S0 2 , 

AA is an optionally substituted ethylencarbonyl group (derived from a natural or 

unnatural alpha-amino acid by replacement of the nitrogen by a methylen group), 
and 
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n is 1 



in free base or acid addition salt form. 



2. A process for the preparation of a compound of formula I as defined in claim 1 , or a 
salt thereof, which includes the steps of 

a) for the production of a compound of formula I wherein Z is CO, cyclisation by amide 
formation of a compound of formula II 




wherein R 1f R 2l R 3f r 4 , Xi , X 2i Y, Ar, AA and n are as defined in claim 1, 

b) for the production of a compound of formula I wherein 2 is SO a and Y 
(C^alkenylen or (C^)alkenylenoxy(C 1 . 6 )alkylen, cyclisation by metathesis of 
compound of formula III 



is 

' a 



*1 o 

H 2 C= CH- L;— SOi-AA- N^Y^V'n isK^" 2 III 

R 3 OH 



wherein R 1( R 2l R 3 , r 4 , Xli X 2 , Ar and AA are as defined in claim I and Li and L ; 
independently are alkylen or alkylenoxyalkylen groups, 



■2i 

or 
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wherein Z is SO, and v i e /o % « . oompo 

SQ 2 and Y ,s (C^Jatkenyten or (C^alkenylenoxy^kylen, 

and recovering the so obtained compound of formula I in k 

form. naoTTormulalmfree base or acid addition salt 



A pharmaceutical oornpcsitfon r-vmrt-i-- . 

>h 1 — '-m,j. r»ing a compound k daim - r " 

pharmaceutical^ acceptable acid addition aalt f„ m ,„ 

carrier or diluent. ' assoclatl ° n * Pharmaceutical 



--re, ate d to r:r^rrr^ 

and vascular disorders Zed to I ^ ** ,rSatmen ' * neu «*°^ 

■sorders related to beta-amytold seneratlon and/or aggregation. 




J 
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